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A B S T R A C T
Primary health care for children in Croatia are mostly provided by primary pediatricians (PP) in the urban and by
family doctors in rural areas. During past decades, as a part of health care reforms, primary pediatric care experiences
several changes. This study was undertaken in order to investigate the trends in organizational structure and function-
ing of the PPs, based on routinely collected data from Croatian Health Service Yearbooks, 1995 to 2012. The results have
consistently shown a shortage of PPs in Croatia. The shortage obviously affects the average number of children per PP;
number increased from 994 in 1995, to 1556 children in 2010, which was far above the standard. The shortage of PPs is
also related to the high number of visits (30 to 40) per PP and per working day. The obtained results clearly show only
the trends, therefore further research is needed for a full understanding of the PHC for pre-school children.
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Introduction
Primary health care (PHC) for pre-school children in
Croatia has existed in some form since the beginning of
the last century. At first it was organized as dispensaries
for mother and child, and later as an integral part of the
health centers responsible for the curative and preven-
tive care for children aged 0–61–4. PHC for pre-school
children is regulated by law, and endorsed within the
framework of Public Health, which takes into account its
size, and its technical and human resource requirements5,6.
However, in the cities, PHC for children are mostly pro-
vided by pediatricians and in more remote settlements by
family doctors (FDs). All of them have a community ori-
entation; i.e. they are responsible for the children of a
particular territory. Until now, the same structure based
on pediatricians and FDs has been retained in the pediat-
ric service.
In this article we will be focusing only on the pediatric
service which, as with other PHC services, has passed
through many, mini health care (HC) reforms, starting
from the early 1990s. Probably, the most important of
these reforms is the so called, privatization7. Under this
reform, most of primary pediatricians (PP) became inde-
pendent contractors with the Croatian Health Insurance
Fund (CHIF), and became responsible for the provision
of health care for the pre-school children on their lists.
They remain working in the same practices, firstly rent-
ed and than in concession. Free-choice of physicians, in-
troduced by the Health Care Act in 1993, was also impor-
tant reform5. The parents were now given the opportu-
nity to choose a physician for their children. According to
the CHIF internal regulations, the pediatricians were
recommended as the physicians of first choice, and FDs
were only to be selected in those places where pediatri-
cians were not available, such as in remote villages or
islands8. The number of children per pediatric team was
defined by the CHIF standards, generally at the level of
1000 children with the trend of reduction to 950 chil-
dren9,10. A Network showing the necessary number of pe-
diatric practices (locations of the PPs’ working facilities)
within each geographical area was established. This was
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established in relation to the number of children in the
area, and in relation to the characteristics of the area by
itself, such as distances, communication facilities etc.11
According to the CHIF, since 1996 pediatricians have
been reimbursed according to an age-adjusted capitation
fee for the children on their lists12. The amount of the
capitation fee for pre-school children has changed several
times, but it has remained higher than that for other age
groups, except for the over 65 years. In 2004, a fee-for
service for some preventive procedures was introduced
as an addition to the age-adjusted capitation fees, with
the main aim of enlarging the scope of work and to re-
duce referrals13. The number of reimbursed services has
been gradually increased, especially since 201214. Infor-
matization through central information system for pri-
mary health care, which might have some implications
for the pediatric services, was introduced in 2008.
There has been almost no published research system-
atically exploring the issues around PPs, especially in re-
lation to the HC reforms. Therefore, this study was un-
dertaken in order to investigate the organizational
structure and functioning of the PPs following the HC
reforms mentioned. The main aims of the study were: 1)
to determine the trends in the number and structure of
the PP teams; 2) to determine the trends in the number
of children per team, and the number of children actually
receiving care; 3) to determine the trends in terms of the
number of visits, examinations and referrals; 4) to esti-
mate whether the observed trends are related to the HC
reforms introduced between 1995 and 2012.
Material and Methods
The study is an observation and longitudinal popula-
tion study, based on routinely collected national statistics
data. The main source of data was the Croatian Health
Service Yearbooks, published by the Croatian Institute of
Public Health15. We collected data related to the pediatric
service for the period 1995 to 2012 for Croatia as a whole,
and for the individual counties. The data were collected
in the same manner as that in which they were presented
in the Yearbooks. The number of PPs, the number of
pre-school children (0–6 years) on their lists, the number
of children under their care, the number of visits and ex-
aminations, and the number of referrals were all col-
lected. The percentages of children annually receiving
care, the average number of children per pediatrician,
and the average number of visits per child, per year, were
all calculated. Additionally, the number of pre-school
children on the PP’s lists were compared with the total
number of children aged 0–6, obtained from the Census
from 201116.
Bearing in mind the restraints of geographical avail-
ability, data on the number of PPs with a CHIF contract
in 2010 were collected from the CHIF database of con-
tracting PPs’ teams for the contractual period 2010–
201217. A comparison of the number of contracting PPs
and the number of pediatric practices as determined by
the Network from 2012 was made in order to establish
the relationship between the PPs and the locations of
their practices; that is whether the contracting PPs are
located in the cities or in the rural communities18.
The Microsoft Office programme Excel was used for
the data mining. The results are presented as tables of
frequencies and percentages, and the time trends are
presented by linear graphs.
Results
The number of PPs decreased, from 300 in 1998, to
247 in 2008, followed by a slight increase to 270 in 2012,
although 324 PPs are needed according to CHIF stan-
dard (Figure 1). There are differences in the shortages of
PPs in different areas of Croatia and in the counties. The
shortage of PPs is highest in Zagreb and in the Splitsko-
-Dalmatinska County and the least in Istarska County.
The majority of the pediatric practices are located in
the cities: in 1995, 211 practices, and in 2012, 263 prac-
tices were in the cities. However, the number of practices
located in the communities has increased, from 4 prac-
tices in 1995, to 15 practices in 2012.
The total number of children on PPs lists in Croatia
has grown continuously during this period, from 294,265
in 1995 to 410,986 in 2012. The number of children an-
nually receiving care has growing as well, but slightly
then the total number of children (Figure 2).
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Fig. 1. Trends in the number of primary pediatricians in Croa-
tia, 1995–2012.
Fig. 2. Trends in the number of pre-school children on primary
pediatrician’s lists, and the number of children receiving care, in
Croatia, 1995–2012.
The average number of children per PP has increased,
from 994 in 1995, to 1,556 children in 2010, when it was
the highest (an increase of 63%) (Figure 3). There are dif-
ferences between the counties, with the greatest number
of children per PP being recorded in the county of Zagreb
(1,738 children) and the least in Istria County (1,162
children).
During the period under investigation, 82.3 to 94.5%
of children on the PPs’ lists were receiving pediatric care
annually. The percentage decreased from 94.5 % in 1997
to 83.2% in 2012 (Figure 4).
The total number of visits and examinations in all
PP’s practices in Croatia slightly increased initially, and
then the number of visits remained relatively stable for
rest of the period under observation, but the number of
examinations decreased after 2007 (Figure 5). Additio-
nally, in the PHC for pre-school children in 2012 there
were 362,465 preventive examinations, out of which
135,184 were of infants.
The average number of annual visits per child to re-
ceive care first increased, from 14.0 to16.2 visits, but
since 1988 has permanently decreased, to 9.8 visits per
child in 2012 (Figure 6).
The average number of annual visits per PP slightly
increased, and then stayed stable during the entire pe-
riod. The number of examinations matched the curve of
visits up to 2007, but then permanently decreased, until
2012 (Figure 7). The differences between the counties
were also recorded. The greatest number of annual visits
per PP were found in Krapinsko-zagorska County (with
11,529 visits) and the smallest number in Primorsko-go-
ranska County (6,921 visits).
The average number of visits varied from 30 to 40 vis-
its, per PP, per day. This trend increased until 1998, and
then was relative stable, decreasing slightly after 2009.
The average number of examinations per PP also varied;
with between 25 and 32 examinations per day, following a
similar trend as the visits, but with a more sharply de-
creasing trend after 2007 (Figure 8).
The percentage of referrals varied between 14.1% in
1995, 18.1% in 2007, and 16.0% in 2012 (Figure 9). The
great variations in the percentage of referrals were ob-
served between the counties. In 2012, the highest per-
centage was found in Viroviti~ko-podravska County (23.4%)
and the lowest in Zadarska County (11.3%).





































































































































Fig. 4. The percentage of children on primary pediatrics’ lists
that annually received care in Croatia, 1995–2012.
Fig. 5. The total number of visits and examinations by primary
pediatricians in Croatia, 1995–2012.
Fig. 6. The average number of visits annually, per child, to re-
ceive pediatric care in Croatia, 1995–2012.
Fig. 7. The average number of annual visits per primary pedia-
trician in Croatia, 1995–2012.
Discussion
The results have consistently shown a shortage of pri-
mary pediatrics (PP) in primary health care for pre-
-school children in Croatia. According to the Network
and the CHIF standard, 324 PPs are needed in Croatia,
but only 270 were found. The shortage of PPs obviously
affects the average number of children per PP; this num-
ber increased from 994 in 1995, to 1556 children in 2010,
which was far above the 1000 children per PP as defined
by the Standard at present, and which, in future, should
be reduced to 950 children per PP10. The PPs’ lists main-
ly included pre-school children, but also some school chil-
dren, who are allowed by CHIF internal regulations to
remain on the pediatric lists. This explains the fact that
the pediatrics’ lists show more children than the Census
(in 2011, there were 372,747 children on the pediatric
lists, and only 336,964 children on the Census). Again,
the shortage of pediatricians is also related to the high
number of visits per PP and per working day. Further-
more, the pediatric practices are located mainly in the
cities. Only 15 out of 270 are situated in the communi-
ties. It seems that the PHC for pre-school children in the
counties is becoming even less accessible. Great differ-
ences between the counties make the situation even
more complicated. In addition, the existing model is fo-
cused primarily on pre-school, and not on school children.
The new morbidity among school children and adoles-
cents, as described by the American Academy of Pediat-
rics, emphasizes the need for improved pediatric health
care19.
The obtained results do not permit the making of di-
rect causal connections with the health care reforms, but
some of them might be indicative of certain influences.
For instance, the full quota of pediatric practices, as
planned by the Network of practices, does not, in fact, ex-
ist in a physical sense. Local governments are responsi-
ble for the provision of primary health care, including the
investing in physical capacities. It is difficult to say
whether a lack of financial resources, or some other fac-
tors, are the reasons for their not fulfilling these respon-
sibilities. As private practitioners, the PPs are allowed to
open practices in their own facilities and then contract
with the CIHI. However, the investment is too high to be
covered by the regular contractual reimbursement. The
introduction of additional reimbursement as a fee-for-
-service did not have any significant influence on refer-
rals, one of the reasons for its introduction13,14. It was an-
ticipated that the introduction of a central information
system in 2008 would improve registration, but trends in
number of visits and examinations, as well as referrals,
have remained the same.
According to a discussion among colleagues, one rea-
son for the shortage of PPs could be insufficient interns
available to work in the PHCs. Slavonski Brod is an ex-
ample of this: when the Medical Centre was abolished, a
number of pediatricians did not want to work in the
PHC. They found that a combination of working in hos-
pital, where they would keep in touch with new develop-
ments, together with work in PHC could be a solution. In
addition, the pediatric specialty is among the more diffi-
cult specializations and can be demanding for young doc-
tors because of the greater responsibilities and the com-
plications of running such a practice. Furthermore, the
age-related reimbursement according to the number of
children on the lists is insufficient to cover the costs of
running a pediatric practice as a business20.
It is not easy to compare the results of this study with
those in the literature, because of the differences in the
organization of PHC for pre-school children. According
to van Esso and colleagues, out of 29 European countries
(including Switzerland and Norway), pediatricians are
the providers of PHC for pre-school children in 7 coun-
tries, FDs in 12, and combination of both providers in 10
countries21. Furthermore, a different model of primary
health care for children exists in other countries22–24. Ac-
cording to American Academy of Pediatrics (AAP) a child
will be seen in PHC for 10 visits during the first 2 years25.
According to Hing and colleagues’ study, the average du-
ration of time spent with a patient during a visit is 15.2
minutes for pediatricians and 17.9 minutes for family
practitioners26.
The strength of this study is the fact that it is based
on routinely collected and official national statistics data,
which is used for planning at different levels. The data
are routinely collected in the same manner and it is this
that allows the trends to be followed for 18 years. A trend
established over a long time allows one to draw a conclu-
sion that the observed phenomenon is permanent. How-
ever, this type of study does not allow the drawing of con-
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Fig. 8. The number of visits and examinations per primary pedi-
atrician, per day, in Croatia, 1995–2012.
Fig. 9. The number of visits to primary pediatricans and referals
to secondary health care services in Ctoatia, 1995–2012.
clusions about causal relationships, or conclusions regar-
ding a deeper understanding of primary care for pre-
-school children. Some of the data were not collected and
presented in a precise way, thereby creating limitations
to the study, and also indicating the need for better qual-
ity data collection and presentation.
Regardless of its limitations, the results may help
health care stakeholders at different levels. It is neces-
sary for policymakers to seek solutions to the problem of
the shortage of PPs, and to motivate and train a new gen-
eration of pediatricians to work in PHC27–29. This is even
more important if we take into account the recommenda-
tion of the European Pediatric Association, Union of Na-
tional European Pediatric Societies and Associations
(EPA/UNEPSA) and the Croatian Pediatrician Associa-
tion (CPA) for pediatricians to be the leaders of primary
health care, so long as is organizationally possible30–32.
One of the solutions to the shortage of PPs would be to
fully implement the right of parents to free choice re-
garding their PHC physicians. Another solution would
be to invest in primary health care facilities, in new prac-
tices, and especially in the rural communities. This would
bring the services closer to the children, and help mini-
mize the current geographical differences.
Conclusions
The results of the study indicate that the accessibility
of PHC for pre-school children is compromised due to the
shortage of pediatricians, the large number of children
per pediatrician, the large number of visits, and the loca-
tion of most of the practices in the cities. Large geograph-
ical variations were observed. The results obtained do
not allow the making of direct causal connections with
the health care reforms, or a full explanation of the ob-
served trends, therefore further research is needed.
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ORGANIZACIJA I FUNKCIONIRANJE PRIMARNE ZDRAVSTVENE ZA[TITE PRED[KOLSKE
DJECE U HRVATSKOJ: LONGITUDINALNA STUDIJA, 1995.–2012.
S A @ E T A K
Primarnu zdravstvenu za{titu (PZZ) pred{kolske djece u Hrvatskoj tradicionalno su provodili pedijatri, a lije~nici
obiteljske medicine, uglavnom za djece na selima i otocima. Kao i svi lije~nici u PZZ, primarni pedijatri su tako|er bili
obuhva}eni mnogim promjenama u zdravstvenom sustavu. Kako nije bilo publiciranih istra`ivanja, ova studija je pro-
vedena s ciljem da se ispitaju trendovi kretanja u organizaciji i funkcioniranju pedijatrijske djelatnosti. Podaci su pri-
kupljeni iz Hrvatskih zdravstveno-statisti~kih ljetopisa, u periodu od 1995.–2012. godine. Dobiveni rezultati su poka-
zali kontinuirani nedostatak od oko 50–60 primarnih pedijatara. Posljedi~no je porastao prosje~ni broj djece po jednom
pedijatru, s 994 djece u 1995., na 1556 djece u 2010. godini, {to je daleko izvan standarda od 1000 djece po pedijatru.
Broj dnevnih posjeta je tako|er porastao na oko 30 do 40, ne ra~unaju}i preventivne posjete i preglede. Rezultati istra-
`ivanja su nedvojbeno ukazali ne trajni trend manjka pedijatara, me|utim za dublju analizu pojave su potrebna doda-
tna istra`ivanja.
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